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1
VIDEO SIGNAL PATHS SWITCHING IN A
PORTABLE DISPLAY SYSTEM

BACKGROUND

1. Technical Field

The disclosure relates to image projection system and
image projection method.

2. Related Art

An all-in-one (AIO) computer system and a notebook may
be implemented with a projection unit. Such computer sys-
tems having projection function can be treated as a projection
system and project the image or display the image as a choice
by user. However, there are many computer systems without
projection function still in use. The computer system without
projection function is not able to project image.

FIG. 1 is a drawing, schematically illustrating a conven-
tional computer system without projection function. In FIG.
1, a conventional computer system includes a main process-
ing unit 100 and a display device 102. The main processing
unit 100 usually has a scaler IC 104 and outputs image data to
the display device 102, such as a display panel or a LCD
monitor, via the video connector 106 and a video cable. Such
computer system has no projection function, so it cannot
display the image by projection manner.

FIG. 2 is a drawing, schematically illustrating a conven-
tional computer system with projection function. In FIG. 2,
the computer system with projection function includes a main
processing unit 100" and a display device 102. The main
processing unit 100" can have the function as described in
FIG. 1. In addition, the main processing unit 100' includes a
micro-projector 108, so that the main processing unit 100' can
pass the image data to the micro-projector 108 for projecting
the image, which is to be displayed by the computer system.

In conventional computer system, although some com-
puter systems, such as AIO computer system and notebook,
has the projection function. This projection function is just
used in the individual computer system. In other words, the
projection function of the micro-projector 108 in FIG. 2 is not
used by the computer system in FIG. 1 for projecting image.
This may cause inconvenient operation.

SUMMARY

An image projection system and an image projection
method have been introduced herein. The image projection
system and the image projection method allow a peripheral
device, which has no projection function, to use a micro-
projector, which has already been implemented in a computer
system.

An image projection system includes a scaler IC, a micro-
projector, a video connector, and a controller. The video con-
nector is coupled to the scaler IC and the micro-projector. The
controller controls the video connector and the scaler IC to
form a first signal path mode and a second signal path mode.
The video connector transmits first image signals from the
scaler IC for external displaying in the first signal path mode.
The video connector receives second image signals from a
peripheral device and passes the second image signals to the
micro-projector for projection in the second signal path
mode.

An image projection method is implemented in an image
projection system, which has a scaler integrated circuit (IC),
a micro-projector, a video connector, and a controller. The
method includes controlling the video connector and the
scaler IC by the controller to have a first signal path mode,
wherein the video connector transmits first image signals
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from the scaler IC for external displaying in the first signal
path mode. In addition, the method controls the video con-
nector and the scaler IC by the controller to have a second
signal path mode, wherein the video connector receives sec-
ond image signals from a peripheral device and passes the
second image signals to the micro-projector for projection in
the second signal path mode.

Several exemplary embodiments accompanied with fig-
ures are described in detail below to further describe the
disclosure in details.

DRAWINGS

The accompanying drawings are included to provide fur-
ther understanding, and are incorporated in and constitute a
part of this specification. The drawings illustrate exemplary
embodiments and, together with the description, serve to
explain the principles of the disclosure.

FIG. 1 is a drawing, schematically illustrating a conven-
tional computer system without projection function.

FIG. 2 is a drawing, schematically illustrating a conven-
tional computer system with projection function.

FIG. 3 is a drawing, schematically illustrating a computer
system with projection function when a peripheral computer
system intends to use the projection function, according to an
embodiment of the present invention.

FIG. 4 is a drawing, schematically illustrating a computer
system with projection function when a peripheral computer
system intends to use the projection function when the com-
puter system is at a standby state, according to an embodi-
ment of the present invention.

FIGS. 5-9 are drawings, schematically illustrating a circuit
structure of a main processing unit under different operation
states, according to embodiments of the present invention.

FIG. 10 is a drawing, schematically illustrating an image
projection method, according to embodiments of the present
invention.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of the disclosed embodi-
ments. [t will be apparent, however, that one or more embodi-
ments may be practiced without these specific details. Inother
instances, well-known structures and devices are schemati-
cally shown in order to simplify the drawing.

In the present invention, an image projection system hav-
ing the projection function, such as an AIO computer system
or a computer system already implemented with micro-pro-
jector, can allow a peripheral system to directly use the pro-
jection function to display the image. In this manner, a com-
puter system without projection function can conveniently
use the projection function of another computer system,
which has already implemented with projection function.

FIG. 3 is a drawing, schematically illustrating a computer
system with projection function when a peripheral computer
system intends to use the projection, according to an embodi-
ment of the present invention. In FIG. 3, the main processing
unit 100 of a usual computer system in FIG. 1 may intend to
use the micro-projector 206 of a main processing unit 200 of
an image projection system, such as AIO computer or a com-
puter implemented with the micro-projector. The computer
system with projection function is taken as an example of a
general image projection system for later descriptions.

The main processing unit 200 includes a scaler IC 202, a
video connector 204 and a micro-projector 206. The video
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connector 204 can be controlled by the computer system to
transmit or receive image signals. It should be noted that the
video connector in the conventional system is just used for
transmitting the image data from the scaler IC to the display
device. However, in the present invention, the video connec-
tor 204 under controlled by the computer system can also
receive the image signals to directly pass the image signals to
the micro-projector 206 for projecting the image.

The scaler IC 202 operating in a normal operation mode,
that is also a first signal path mode, may send image signals to
the external display device via the video connector 204 and
the video cable. The scaler IC 202 can also send the image
signals to the micro-projector 206 for projecting the image.
When the scaler IC 202 is operated in a second signal path
mode, the computer system changes the signal path, so that
the image signals from the main processing unit 100 of the
peripheral computer system can be inputted to the main pro-
cessing unit 200 and passed to the micro-projector 206. The
control to change the signal path can be done by any proper
manner, such as a switching function. As aresult, the scaler IC
202 does not send image signal to the micro-projector 206 and
the scaler IC 202 does not transmit image signals out via the
video connector 204 since the video connector 204 is used for
receiving image signals from the peripheral computer system.
A signal path between the video connector 204 and the micro-
projector 206 can be used to directly pass the image signals to
the micro-projector 206. In general, the scaler IC 202 should
be controlled in the computer system not to interfere with the
input image signals. Embodiments for control are to be fur-
ther described later.

FIG. 4 is a drawing, schematically illustrating a computer
system with projection function when a peripheral computer
system intends to use the projection function when the com-
puter system is at a standby state, according to an embodi-
ment of the present invention. In FIG. 4, for some situation,
the computer system with projection function may be at a
standby state. However, the peripheral computer system can
still use the power at the standby state and then uses the
micro-projector 206 to project the image. So, as indicated in
FIG. 4, the scaler IC 202 is at off state and does not send image
signals out. Since the standby power still exists in the main
processing unit 200 of the computer system, the micro-pro-
jector 206 can still be used without turning on the scaler IC
202.

FIG. 5 is a drawing, schematically illustrating a circuit
structure of a main processing unit under different operation
state, according to embodiments of the present invention. In
FIG. 5, as an example, the computer system may include a
control block 208 to control the scaler IC 202 and the video
connector 204. The video connector 204 may also includes a
switching device 210 so as to accordingly change the connec-
tion to the micro-projector 206 or the scaler IC 202.

FIG. 6 is a drawing, schematically illustrating a circuit
structure of a main processing unit under different operation
state, according to embodiments of the present invention. In
FIG. 6, in the normal operation mode, the scaler IC 202 under
controlled by the control block 208 can transmit image signal
to the external peripheral display device or to the micro-
projector 206. The shaded signal path is shown. The video
connector 204 with the switching device 210 is at a connec-
tion state to the scaler IC 202 for transmitting image signals
out via the video connector 204 and the video cable. The
switching device 210 is for example controlled by the control
block 208 for setting the connection.

FIG. 7 is a drawing, schematically illustrating a circuit
structure of a main processing unit under different operation
state, according to embodiments of the present invention. In
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FIG. 7, as the signal path indicated by shading, when the
micro-projector 206 of the main processing unit 200 of the
computer system is to be used by the peripheral apparatus,
such as the peripheral computer system, to project the image,
the video connector 204 with the switching device 210 is
controlled by the control block 208 to set connection to the
micro-projector 206, so that the inputted image signals can be
passed to the micro-projector 206. However, to avoid signal
interference, the control block 208 also informs or controls
the scaler IC 202 not to send image signals to the video
connector 204 and the micro-projector 206.

Preferably, the computer system may have a display
device, such as a LCD monitor. When the control block 208
informs or controls the scaler IC 202 not to send image signals
to the video connector 204 and the micro-projector 206 so that
the peripheral apparatus can use the micro-projector 206 to
project image, the scaler IC 202 can transmit image signal to
the display device. Under this condition, the computer system
can show the image by the display device while the peripheral
apparatus uses the micro-projector 206 to show the image
signal from the peripheral apparatus at the same time.

FIG. 8 is a drawing, schematically illustrating a circuit
structure of a main processing unit under different operation
state, according to embodiments of the present invention. In
FIG. 8, however, the computer system may be at a standby
state, in which the scaler IC 202 is off and only the standby
power remains. In this situation, as indicated by shading, the
control block 208 can control the video connector 204 with
the switching device 210, so as to pass the inputted image
signals to the micro-projector 206 for projecting the image. In
other words, even if the computer system is at the standby
state, the micro-projector can still use the standby power to
project image from the peripheral device.

FIG. 9 is a drawing, schematically illustrating a computer
system with projection function, according to embodiments
of the present invention. In FIG. 9, in alternative manner,
since the image signals to be projected by the micro-projector
206 are in different form from the signals outputted from the
scaler IC 202, the control block 208 may also automatically
detect whether or not the image signals are input from the
video connector 204 to be projected on the micro-projector
206. The image signals to be projected usually have the ver-
tical synchronization signal, and are different from the image
data, which are to be transmitted to display device. Based on
the signal difference in form, the control block 208 can auto-
matically detect and switch the signal path to the micro-
projector 206.

FIG. 10 is a drawing, schematically illustrating an image
projection method, according to embodiments of the present
invention. The image projection method can be implemented
in an image projection system, which has a scaler integrated
circuit (IC), a micro-projector, a video connector, and a con-
troller. After starting the method, the method includes step
S100 for controlling the video connector and the scaler IC by
the controller to have a first signal path mode. The video
connector transmits first image signal from the scaler IC for
external displaying in the first signal path mode. In addition,
the method in step S102 can also control the video connector
and the scaler IC by the controller to have a second signal path
mode, wherein the video connector receives second image
signal from a peripheral device and passes the second image
signal to the micro-projector for projection in the second
signal path mode. It can be noted that the step S100 and the
step S102 can be alternatively switched according to the
actual operation in need.
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In the image projection method, the controller switches the
video connector to connect to the scaler IC in the first signal
path mode and connect to the micro-projector in the second
signal path mode.

In the image projection method, when used in the second
signal path mode, the controller stops the scaler IC from
sending the first image signal to the video connector and the
micro-projector. And the scaler IC can send the first image
signal to a display device of the image projection system so
that the first image can be shown on the display device while
the second image is projected from the micro-projector at the
same time.

In the image projection method, when used in the first
signal path mode, the controller stops the video connector
from sending the first image signal to the micro-projector.

In the image projection method, when used in the first
signal path mode, the scaler IC can also send third image
signal to the micro-projector.

In the image projection method, when used in the second
signal path mode, whether the scaler IC is set at either an
operation state or a standby state, a power is still provided to
the micro-projector by the image projection system.

In the image projection method, when the scaler IC is at
standby state, the controller detects whether or not the second
image signals are received by the video connector and con-
trols the video connector and the scaler IC to the second signal
path mode.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the disclosed
embodiments. It is intended that the specification and
examples be considered as exemplary only, with a true scope
of'the disclosure being indicated by the following claims and
their equivalents.

What is claimed is:

1. An image projection system, comprising:

a scaler integrated circuit (IC);

a micro-projector;

a video connector, coupled to the scaler IC and the micro-

projector; and

a controller, controlling the video connector and the scaler

IC to form a first signal path mode and a second signal
path mode,

wherein in the first signal path mode, the scaler IC trans-

mits a first image signal to the video connector for exter-
nal displaying on an external display device,

wherein in the second signal path mode, the video connec-

tor receives a second image signal from a peripheral
device and directly passes the second image signal to the
micro-projector for projection by the micro-projector
and the controller stops the scaler IC from sending the
first image signal to the video connector and micro-
projector.

2. The image projection system of claim 1, wherein the
video connector comprises a switching device under con-
trolled by the controller to connect the video connector to the
scaler IC in the first signal path mode and connect the video
connector to the micro-projector in the second signal path
mode, wherein in the second signal path mode, the video
connector is not connected to the scaler IC.

3. The image projection system of claim 1, wherein when
used in the first signal path mode, the controller stops the
video connector from sending the first image signal to the
micro-projector.
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4. The image projection system of claim 1, wherein when
used in the first signal path mode, the scaler IC can also send
a third image signal to the micro-projector.

5. The image projection system of claim 1, wherein when
used in the second signal path mode, whether the scaler IC is
set at an operation state or a standby state, a power is still
provided to the micro-projector by the image projection sys-
tem.

6. The image projection system of claim 1, wherein when
the scaler IC is at a standby state, the controller detects
whether or not the second image signal is received by the
video connector and controls the video connector and the
scaler IC to the second signal path mode.

7. The image projection system of claim 1, wherein the
image projection system has a display device and in the
second signal path mode, the display device displays a fourth
image signal from the image projection system while the
micro-projector projects the second image signal.

8. An image projection method, implemented in an image
projection system, which has a scaler integrated circuit (IC),
a micro-projector, a video connector, and a controller, the
method comprising:

controlling the video connector and the scaler IC by the

controller to have a first signal path mode, wherein the
scaler IC transmits a first image signal to the video
connector for external displaying on an external display
device in the first signal path mode; and

controlling the video connector and the scaler IC by the

controller to have a second signal path mode, wherein
the video connector receives a second image signal from
aperipheral device and directly passes the second image
signal to the micro-projector for projection by the micro-
projector in the second signal path mode and the con-
troller stops the scaler IC from sending the first image
signal to the video connector and micro-projector.

9. The image projection method of claim 8, wherein the
controller switches the video connector to connect to the
scaler IC in the first signal path mode and connect to the
micro-projector in the second signal path mode, wherein in
the second signal path mode, the video connector is not con-
nected to the scaler IC.

10. The image projection method of claim 9, wherein when
used in the first signal path mode, the controller stops the
video connector from sending the first image signal to the
micro-projector.

11. The image projection method of claim 9, wherein when
used in the first signal path mode, the scaler IC sends a third
image signal to the micro-projector.

12. The image projection method of claim 9, wherein when
used in the second signal path mode, whether the scaler IC
sets at an operation state or a standby state, a power is still
provided to the micro-projector by the image projection sys-
tem.

13. The image projection method of claim 9, wherein when
the scaler IC is at a standby state, the controller detects
whether or not the second image signal is received by the
video connector and controls the video connector and the
scaler IC to the second signal path mode.

14. The image projection method of claim 8, wherein the
image projection system has a display device and in the
second signal path mode, the display device displays a fourth
image signal from the image projection system while the
micro-projector projects the second image signal.
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